
Project Introduction

The purpose of this project is to design components essential to the
development of phased arrays and phased array feeds for use in remote
sensing. Specifically the project will benefit the National Research Council's
(NRC) decadal study recommendation to study the world's oceans and other
surface waters. NASA created the Surface Water and Ocean Topography
(SWOT) mission in order to meet these recommendations. Current objectives
in the SWOT mission are to achieve a better understanding of oceanic
messoscale processes as well as terrestrial water volume. SWOT proposes to
achieve this by achieving a spatial resolution of at least a sample every two
kilometers. This project will focus on designing a phased array feed with
minimum noise, maximum sensitivity, and an optimized beam shape. This will
be combined with Synthetic Aperture Radar (SAR) adaptive beamforming in
order to achieve the necessary spatial resolution. This project will look at
combining the spatial beamforming capability of phased arrays with SAR
processing by forming a few spatial beams and performing SAR processing on
each beam. This will improve spatial resolution as well as the field of view.
Besides providing technology crucial to the success of NASA's SWOT mission,
this project will make advances in phased array feed technology. The project
will make advances in real-time beamforming technology and phased array
feed design as well as advances in the calibration of dual-polarized phased
array feeds. It will begin addressing the problem of using phased arrays
together with SAR and provide a prototype that forms a few spatial beams and
processes them with SAR. A significant contribution will be research into the
next steps for hybridization of SAR and phased array feed spatial beams.
Combining the process of spatial beamforming with SAR processing offers
several major advances. Phased array spatial beamforming allows for a
significant increase in both spatial resolution and field of view by forming
multiple overlapping beams. If this process can be hybridized with SAR
processing the spatial resolution and field of view of the satellite can be
significantly increased without loss of the regional information provided by
SAR. These gains could be applied to any remote sensing mission in which
SAR is used. The array will be designed using computer modeling and
optimization techniques. Some work has already been done on phased array
feed design and BYU and existing expertise will be utilized to create a model
and optimization scheme for this project. After a cost benefit analysis
considering the pros and cons of analog vs digital beamforming, a real-time
beamforming backend will be designed. A cost benefit analysis will also be
performed on various methods of calibration and an algorithm will be
developed to implement the most beneficial method. The final project
deliverables will be 1) A prototype array verified for agreement with predictive
models, 2) A design for a real-time beamformer signal processing backend, 3)
A method and algorithm for calibration, and 4) Models and research into
hybridization of SAR and phased array feed spatial beamforming.
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Anticipated Benefits

Besides providing technology crucial to the success of NASA's SWOT mission,
this project will make advances in phased array feed technology. The project
will make advances in real-time beamforming technology and phased array
feed design as well as advances in the calibration of dual-polarized phased
array feeds. It will begin addressing the problem of using phased arrays
together with SAR and provide a prototype that forms a few spatial beams and
processes them with SAR. A significant contribution will be research into the
next steps for hybridization of SAR and phased array feed spatial beams.
Combining the process of spatial beamforming with SAR processing offers
several major advances. Phased array spatial beamforming allows for a
significant increase in both spatial resolution and field of view by forming
multiple overlapping beams. If this process can be hybridized with SAR
processing the spatial resolution and field of view of the satellite can be
significantly increased without loss of the regional information provided by
SAR. These gains could be applied to any remote sensing mission in which
SAR is used.

 

 

Primary U.S. Work Locations and Key Partners
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Technology Maturity
(TRL)

Applied
Research Development Demo & Test

Technology Areas
Primary:

TX08 Sensors and
Instruments

TX08.1 Remote Sensing
Instruments/Sensors

TX08.1.1 Detectors and
Focal Planes
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